INTRODUCTION {#sec1-1}
============

Scoliosis is a three-dimensional deformity of vertebral column which is defined mostly based on lateral curvature of the spine.\[[@ref1][@ref2]\] It is divided into structural and nonstructural scoliosis (postural).\[[@ref3]\] Structural scoliosis can be further divided into idiopathic (cause known) and nonidiopathic (cause unknown). The incidence of scoliosis varies in different countries between 2% and 13.6%.\[[@ref4][@ref5]\] The main cause of scoliosis is not well understood. However, some reasons such as genetics, growth, hormonal dysfunction, bone mineral density change, abnormalities in body part tissue, abnormal platelet calmodulin levels, biomechanical factors, and central nervous system abnormalities influence the incidence of this disease.\[[@ref6]\]

Various treatment approaches have been used for the patients with scoliosis, especially for adolescent idiopathic scoliosis (AIS), including observation and monitoring, use of braces, exercise, yoga, acupuncture, and surgery.\[[@ref7][@ref8][@ref9][@ref10]\] The amount of effectiveness of the aforementioned methods depends on severity of the curve, age of the subject, and type of the curve.\[[@ref11][@ref12]\] Unfortunately, most treatment approaches vary from region to region and may depend on preference and experience of physicians. The aim of this review is to introduce various conservative treatment approaches which have been used for the patients with scoliosis based on the available literature.

METHODS {#sec1-2}
=======

A search was done in some databases including Google scholar, PubMed, ISI Web of knowledge, Ebsco, and Embasco. Some words such as conservative treatment, exercise, physical therapy, orthosis, and brace were used in combination with scoliosis. The first selection of the papers was based on the following criteria:

The paper published in EnglishPapers focused mostly on conservative treatment and aforementioned keywords.

The second selection of the paper was based on titles and abstracts. The final selection of the papers was done based on the content of the full text to address the research question of interest.

RESULTS {#sec1-3}
=======

Based on the aforementioned keywords, 110 papers were found. Forty-five papers were selected in screening based on screening criteria. Finally, 37 papers were selected, in which 6 papers focused on exercise and physical therapy, 25 papers on braces, and 3 on acupuncture, and 2 on functional electrical stimulation (FES). There was also one paper on use of shoe and insole on scoliosis.

Selected orthoses for treatment of scoliosis (AIS) can be categorized based on the length of the brace, time of brace use, and structure of the orthosis (stiffness of the material).\[[@ref13]\] Based on the length of the brace, it is possible to divide the braces into cervico-thoraco-lumbo-sacral and thoraco-lumbo-sacral orthosis. Based on the material of the braces, the available orthoses can be further divided into rigid and soft orthosis.\[[@ref14][@ref15]\] Figure [1](#F1){ref-type="fig"} summarizes the main orthoses designed for the patients with scoliosis. Regarding the exercise which can be used for scoliosis, they can be further divided into traditional and new approaches. Figure [2](#F2){ref-type="fig"} shows the exercises used for the patients with IASI. There were only 3 papers on acupuncture, 2 papers on FES, and 1 paper on Yoga.Figure 1Various designs of orthosis used for conservative treatment of scoliosis Figure 2The physical therapy approaches used for scoliotic patients

DISCUSSION {#sec1-4}
==========

There is no doubt that scoliosis is one of the musculoskeletal deformities which mostly has an unknown origin. Various treatment approaches have been recommended for the patients with scoliosis deformity. The aim of this review was to categorize and to introduce various conservative treatment approaches used for the patients with scoliosis.

Braces used for scoliosis {#sec2-1}
-------------------------

Actually 25 papers were found on this topic. It should be emphasized that the aim of this article was only to introduce the orthoses not to compare their performances. As can be seen from Figure [1](#F1){ref-type="fig"}, the spinal orthoses can be divided into rigid and soft orthoses based on the structure of the orthosis.

Milwaukee brace {#sec2-2}
---------------

One of the commonly used high profile orthoses is Milwaukee orthosis. This is the first modern orthosis designed to treat spinal deformities. It was developed by Blount and Schmidt for postoperative treatment of postpolio scoliosis.\[[@ref16]\] This orthosis consists of pelvic section (which is mainly made from plastic), anterior and posterior uprights, and neck ring with throat mold anteriorly and occipital pads posteriorly. It is used mostly for the patients with apex of curve above T8.\[[@ref16]\] Another types of braces used for scoliosis are TLSOs which were first applied by Watts team for the patients with progressive AIS and curve apex below T8.\[[@ref17]\]

Boston brace {#sec2-3}
------------

Actually, it is the most common used braces in North America, which was developed by John Hall and William Miller at Boston children Hospital in 1972. Now, this brace is produced commercially in six different sizes to reduce manufacturing time and cost. This is a posterior opening TLSO which passively correct the scoliotic curve.\[[@ref18]\]

Cheneau brace {#sec2-4}
-------------

This brace was introduced by Dr. Jacques Chenean in the sixth decade. However, officially was presented in 1979 in Bratislava. It has been shown that this orthosis has two mechanisms of actions including active and passive. Although the aim of orthotic treatment of scoliosis is curve progression control, Cheneau brace seems to correct the curvatures in some cases.\[[@ref14][@ref19][@ref20][@ref21]\]

Rigo Cheneau brace {#sec2-5}
------------------

This brace was developed by Rigo Manuel in the early 90s. This brace is mostly recommended for the patients with mild to moderate juvenile scoliosis. It is based on concept of equilibrium at L4/L5 level.\[[@ref14][@ref22][@ref23]\] The Cobb angle correction of the main curvature is considered to be set at 53.7%. However, in the patients with a single long dorsal curvature, the curve correction is set at 76.7% and 55% in axial rotation cases.\[[@ref14]\]

Cheneau light brace {#sec2-6}
-------------------

This brace was developed by Hans-Rudolf Weiss in 2005 to solve the problems of the previous designs.\[[@ref23]\] The design of this orthosis was based to make the orthosis available immediately and to make its adjustment and modifications very easily.\[[@ref24]\]

Gensingen brace {#sec2-7}
---------------

This brace was also developed by Weiss, which is based on Cheneau light brace.\[[@ref14][@ref25]\] It is based on computer-aided design/computer-aided manufacturing technology (CAD-CAM). This is used mostly for the curvature exceeding 50°, which cannot be managed by other orthoses.\[[@ref25]\]

Cheneau-Toulouse-Munster brace {#sec2-8}
------------------------------

This brace is actually a TLSO with front opening. It applies specific pressure on torso to modify scoliotic curve and to prevent curve progression. It is recommended to use this orthosis particularly at night for low curvature (Cobb angle \<30).\[[@ref26]\]

Triac brace {#sec2-9}
-----------

In contrast to other previous orthoses, this brace provides a dynamic correction force to correct scoliosis. Due to the location of the hinge section of the orthosis, this orthosis can be only used for curve below T11.\[[@ref27][@ref28][@ref29]\] The name of Triac comes from three C\'s including comfort, control, and cosmesis. The main point of the design of this orthosis was that the brace follows the motion of the patients. The interesting point regarding this orthosis is that the immediate correction of 22% can be achieved for primary curve and 35% for the secondary curve.\[[@ref27]\]

C-brace {#sec2-10}
-------

Actually, this brace acts on single curve deformity and the design of the brace allows trunk movement, and hence, patients have more comfort while wearing the brace.\[[@ref30]\]

Scoliosis Lycra orthosis {#sec2-11}
------------------------

This orthosis is used for the patients with neurological scoliosis. In this orthosis, a simple panel was added on the convex side of the brace to decrease the progression of the curve. Use of this orthosis is mostly recommended for the patients with cerebral palsy.\[[@ref31]\]

SpineCor orthosis {#sec2-12}
-----------------

Actually, this is a dynamic orthosis which was developed in 1992--1993. The design of this orthosis is based on active biofeedback mechanism. The effectiveness of the SpineCor brace has been recommended for mild and moderate curves.\[[@ref32][@ref33]\]

Charleston brace {#sec2-13}
----------------

This is a custom-molded spinal orthosis which holds the patients in overcorrected position. This brace seems to alter the natural history in retrospective studies with 5--10 h wearing time.\[[@ref34][@ref35]\]

Long lever scoliosis brace {#sec2-14}
--------------------------

This orthosis was designed to treat large translational displacement associated with idiopathic scoliosis. The amount of the force required to stabilize the scoliosis curve decreases follow the use of long lever arm system.\[[@ref36]\]

Providence brace {#sec2-15}
----------------

This is also an orthosis which can be used during night. This brace puts the spine in an overcorrected position by application of the opposing forces. It is designed especially for curvature abnormalities.\[[@ref37][@ref38]\]

Sforzesco brace {#sec2-16}
---------------

This brace was named in honor of the Medieval Sferza family in 2004 to avoid casting procedure, especially for the worst patients based on SPoRT (symmetric patient-oriented, rigid three-dimensional, active) concept of bracing. It is constructed from polycarbonate in two pieces which connected in anterior and posterior sides by a closure and a vertical aluminum bar, respectively.\[[@ref39]\]

Lapadula brace {#sec2-17}
--------------

This has the same structure as Sforzesco brace which is made from polycarbonate. The only difference was that Lapadula brace does not have the upper plastic part over the breast. It is also recommended to be used for the patients with hyperkyphosis and scoliosis.\[[@ref40]\]

Sibilla brace {#sec2-18}
-------------

This orthosis has the same structure as Lapadula brace and also made from polycarbonate sheet.\[[@ref40]\]

Dynamic derotational brace {#sec2-19}
--------------------------

This orthosis was designed and used by surgeon and spine unit of KAT orthopedic Hospital in Athens, with collaboration of Mr Nikolas Vastatzidis of Athen.\[[@ref41]\] Actually, this is a modification of Boston limited pressure, with addition of a system of light and slightly flexible blades made of aluminum. The results of the study of this brace showed that the brace not only restrict the progression of the curve but also correct it. It can be produced based on traditional cast method or use of CAD/CAM technology.\[[@ref41]\]

Progressive Action Short Brace {#sec2-20}
------------------------------

It is a custom-made TLSO introduced by Dr. Lorenzo Aulisa at Institute of orthopedic Catholic University. The brace is based on principle that constrained spines can achieve the correction through the use of inverting the abnormal loads distribution during growth.\[[@ref8]\]

Spinealite soft brace {#sec2-21}
---------------------

This orthosis is also called CMCR brace (Correct Monocoque Carbone respectant la Respiration). This monoshell brace was developed by Lecanto society at the center des Massues in Lyon, in 1997. The pads of the brace in contrast to the pads of Lyon are mobile and more comfortable. This is a light brace reinforced by carbon blades and implemented without prior casting.\[[@ref42]\]

ART brace {#sec2-22}
---------

Actually, after the development of CAD/CAM modeling, most of the braces have been developed by use of this system. In 2013, the new generation software (OrthenShape) allowed the overlay of different CAD/CAM modulus. The brace which was produced by the use of this technology, based on Lyon approach, is called ART brace. ART is the acronym for asymmetrical, rigid, torsion brace. The name was created by Stefano Negrini, the inventor of Sforzesco brace.\[[@ref43]\]

Lyon brace {#sec2-23}
----------

Actually, Lyon brace created in 1947 by Pierre Stagnara to be adjustable, active, decompressive, symmetrical, stable, and transparent. It is possible to adjust the orthosis up to 7 cm of growth. It was made of polymethyl methacrylate which is transparent to monitor the skin conditions.\[[@ref9][@ref44]\] The design of this brace is based on stretching of the ligaments of the spine to a certain point for a prolonged period by the use of plaster cast for 4 weeks. After that, the brace can be used especially during night to maintain viscoelastic level of the structure. The indication of use of this orthosis is the same as other orthoses. However, it is recommended to not be used for juvenile and infantile scoliosis to avoid a tubular thorax and also for those with sever thoracic lordosis for whom the treatment is mostly surgical.\[[@ref44]\] It is also recommended to not be used for those with major psychological reactions and those with nonacceptation of the plaster cast.

Wilmington brace {#sec2-24}
----------------

This brace was designed by G Dean Mac Even to improve patients' compliance by making the brace less bulky and light weight compared to other braces. Actually, it is a custom-made TLSO orthosis from orthoplast. The design of this orthosis is the same as body jacket with an anterior opening. There are some adjustable straps to secure the orthosis. It is recommended to wear the orthosis as full time (23 h per day).\[[@ref45][@ref46][@ref47]\]

It should also be emphasized that the scoliotic brace can be categorized into soft and rigid orthoses. Figure [2](#F2){ref-type="fig"} shows the classification of the braces based on structure. It is also possible to classify the scoliosis brace based on the time of wear.

Exercise {#sec2-25}
--------

Another type of conservative treatment which is recommended for scoliotic patients is exercise. Beside of the routinely used exercise for scoliosis, some especial approaches have prescript for the patients with scoliosis which can be mentioned as following.

Functional individual therapy of scoliosis {#sec2-26}
------------------------------------------

It is based on inclusion of many elements selected from variety of therapeutic approaches that have been adapted from a different treatment concepts.\[[@ref48]\] This method was created in Poland, which was aimed to improve postural problems and scoliosis. Actually, this is a method of diagnosis and therapy for idiopathic scoliosis. It can be used to correct scoliosis, a supportive therapy to bracing, preparation of children for surgery, and may be used after surgery to correct shoulder and pelvic girdles.\[[@ref48]\]

SpineCore method {#sec2-27}
----------------

It is a postural reeducation method which consists of combinations of corrective movement and global muscles rebalance exercise.\[[@ref49][@ref50]\]

The Lyon approach {#sec2-28}
-----------------

Lyon approach is a method of physical therapy which is used in combination with Lyon brace. Three main parameters are considered with this approach including patient age, postural imbalance, and Cobb angle.\[[@ref11]\]

Dobomed physical therapy approach {#sec2-29}
---------------------------------

It should be emphasized that this method was also developed in Poland that addresses both trunk deformity as well as respiratory function impairment. This method requires a high degree of patient cooperation. Therefore, it is not recommended for children.\[[@ref11]\]

Barcelona scoliosis physical therapy {#sec2-30}
------------------------------------

This method of treatment is based on this assumption that scoliosis posture and soft tissue imbalance promote curve progression. Actually this is physical therapy method which can be defined as a therapy plane of cognitive, sensory motor, and kinesthetic training.\[[@ref51]\]

Scientific exercise approach to scoliosis {#sec2-31}
-----------------------------------------

As can be understood from the title, this approach is based on scientific principles. This is an extension of Lyon approach which is based on four principles including improving the patient\'s awareness of their deformity, autonomous correction by the patients, use of exercise to stimulate a balanced reaction, and use of in brace scoliosis specific exercise.\[[@ref52]\]

Schroth method {#sec2-32}
--------------

Actually, this method was developed in Germany in 1927 by Katrina Schroth. This is a method to correct the scoliosis in three dimensions. It was aimed to reduce the incidence of scoliosis progression, reduce postural rotation, improve mobility, improve postural stability, reduce pain, and improve cardiopulmonatory function in scoliosis.\[[@ref53]\]

There are some evidences in the literature regarding the effects of these exercises on scoliosis correction. Footwear, wedge, and insoles are the other conservative approaches used for the patients with scoliosis. This is based on this theory that incongruity of pelvis, especially sacroiliac joint, can induce deformation of lower extremity which finally lead to scoliosis.\[[@ref54][@ref55]\] However, there is no evidence regarding the effectiveness of this method.

Functional electrical stimulation {#sec2-33}
---------------------------------

Although the development of this method returned to around 1980, it seems to be ineffective in treatment of scoliosis. At present, the results of some studies showed that if FES combine with other exercise or brace, it may be more effective.\[[@ref12][@ref56]\]

Acupuncture {#sec2-34}
-----------

Actually, sharp and sensitive needles are used to stimulate a certain part of body. It used most often in Chinese medicine also for scoliosis and to reduce the pain associated with low back pain. Based on the available literature, it is too difficult to reach a strong conclusion regarding the effects of acupuncture on scoliosis.\[[@ref12][@ref57]\]

CONCLUSION {#sec1-5}
==========

Various methods of conservative approaches have been used for the patients with scoliosis. Among these methods, use of various braces is one of the acceptable methods which not only helps reduce the scoliosis progression but also may decrease it. Various types of orthoses and exercise approaches have been introduced in this paper. It seems that comparison between various conservative approaches and between various orthoses used are the important questions which can be further studied based on the available literature.

Financial support and sponsorship {#sec2-35}
---------------------------------

Nil.

Conflicts of interest {#sec2-36}
---------------------

There are no conflicts of interest.
